Two ginsenoside derivatives (1, 2) along with 2 known ginsenosides (3, 4) were isolated from the acid hydrolysis products of pseudoginsenoside-F 11 . Their structures were elucidated on the basis of spectroscopic analyses, including 1D, 2D NMR and HR-ESI-MS. Among them, (12R, 20S, 24S)-20, 24; 12, 24-diepoxy-dammarane-3β, 6α-diol (1) and (20R, 24R)-dammar-20, 24-epoxy-3β, 6α, 12β, 25-tetraol (2) were identified as new triterpenoid saponins. They were subjected to assay for cytotoxic activities against six human tumor cells lines.
Ginseng, one of the most valued herbs in traditional Chinese medicine, has been used for thousands of years [1] . A number of saponins called ginsenosides have been isolated, and are regarded as the major pharmacologically active components of Ginseng that target many tissues, producing an array of pharmacological responses. Pharmacological studies on ginsenosides have reported neuroprotective, anti-HIV, antioxidant and anticancer effects [2] [3] [4] . Ocotillol-type sapenins are one type of ginsenoside which can be subdivided into three classes based on the aglycones: dammaranetype including protopanaxadiol (PPD) and protopanaxatriol (PPT), ocotillol-type and oleanolic acid [5] [6] . Ginsenoside F 11 , an ocotillol-type, has a measurable effect on neuroprotection.
In order to find more effective compounds with anti-cancer activity, we modified the structure of pseudo-ginsenoside F 11 under a mild acid conditions and obtained four compounds ( Figure 1 ) including two new ginsenoside derivatives whose structures were elucidated by 1D, 2D NMR and HR-ESI-MS. (Table 1) . Correspondingly, the 13 C NMR spectrum revealed the signals of five oxygen-bearing carbons: δ C 78.80 (C-3), 68.03 (C-6), 73.43 (C-12), 87.68 (C-20) and a hemiacetal carbon at δ 112.11 (C-24) (Table 1) . Furthermore, the six degrees of unsaturation of 1 suggests that a ring was formed between C-12 and C-24 which was supported by the downfield shifts of C-12 and C-24 (δ C 69.51 to 73.43 and δ C 85.84 to 112.11, respectively). In the HMBC spectrum (Figure 2) , the long-range correlations between the proton at δ H 3.94 (H-12) and δ C 30.17 (C-11), 53.22 (C-17), 112.11 (C-24) confirmed the presence of the so-called 12, 24-diepoxy-system. The NMR data of 1 was similar to that of 5 [7] except for the signals of C-5, C-6, C-7, and C-28, which indicated there was a hydroxyl on C-6. The long-range correlations between δ H 1.23 (H-5) and δ C 40.74 (C-4), 68.03 (C-6), 39.91 (C-10), δ H 1.87, 2.03 (H-7) and δ C 62.08 (C-5), 68.03 (C-6), 41.51 (C-8), as well as δ H 2.00 (H-28) and δ C 78.80 (C-3), 40.74 (C-4), 62.08 (C-5), 16.96 (C-29) further indicated the presence of the hydroxyl on C-6. Thus, the structure of 1 was determined to be (12R, 20S, 24S)-20, 24; 12, 24-diepoxy-dammarane-3β, -6α-diol. the HMBC spectrum (Figure 2 ), the presence of the hydroxy on C-6 could be confirmed by the following facts: H-6 correlated with C-5, C-7 and C-10, while H-5 correlated with C-4, C-6 and C-10, as well as H-7 correlated with C-5, C-6 and C-8. In addition, its NMR data was different from that of (20S, 24R)-dammar-20, -24-epoxy-3β, -6α, -12β, -25-tetraol [9] by the shift of C-21 and C-22 (δ C 26.9 to 20.85 for C-21, and δ C 32.8 to 38.14 for C-22), which reconfirmed the R configuration of C-20. Therefore, the structure of 2 was concluded to be (20R, 24R)-dammar-20, 24-epoxy-3β, 6α, 12β, 25-tetraol.
A possible mechanism for the conversion of 2 to 1 involves protonation of the C-25 OH and loss of water to form the carbocation at C-25 followed by a hydride shift from C-24 to C-25 to afford the C-24 carbocation which reacts with the C-12-OH to form the so-called "diepoxy" system. The inversion of absolute configuration at C-20 in compound 2 compared with pseudogindenoside-F 11 (the reaction substrate proved by 1D and 2D NMR), may result from the opening and reclosing of the C-20-O-C-24 tetrahydrofuran ring.
The known compounds (3-4) were identified by spectral analysis and comparison of data with the literature as (20S, 24R)-dammar-20, 24-epoxy-3β, 6α, 12β, 25-tetraol (3) [9] and pseudoginsenosides-RT 5 (4) [10] , respectively.
Experimental
General procedures: Column chromatography (CC) was performed with silica gel (200-300 mesh, Qingdao Haiyang Chemical Co. Ltd., China), and the spots were visualized by spraying the plates with 10% H 2 SO 4 ethanol solution, followed by heating. NMR spectra were taken on a Bruker AVANCE-500 NMR spectrometer in pyridine-d 5 and dimethyl sulfoxide-d 6 using standard Bruker pulse programs. Melting point was measured by Boetius melting point instrument; infrared (IR) spectra were recorded with a PerkinElmer Spectrum One Fourier transform infrared (FTIR) spectrometer (KBr); HRESI mass spectra were performed on an Agilent1290-micrOTOF Q II mass instrument. Absorbance was measured by a Microplate Reader (SpectraMax® Plus384, Molecular Devices, USA) at 570 nm.
Plant Material: The whole extract of Ginseng was purchased from Hongjiv Biotech Company, Jilin province, China, and identified by Prof. Yanping Chen. The material pseudo-ginsenoside F 11 was isolated from the crude product of Ginseng in our laboratory.
Reaction and Isolation:
The pseudo-ginsenoside F 11 (10.0 g, purity>95%) and 10% aqueous hydrochloric acid solution (200 mL) 
Cytotoxicity evaluation:
There was no report about these new compounds' biological properties. Thus, their cytotoxicities were performed on six human tumor cell lines (A549 cell line, SH-SY5Y cell line, HeLa cell line, HCY-116 cell line, HepG2 cell line and MCF-7 cell line) using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium (MTT) assay [11] . In brief, cells were seeded in a 96-well plate at 1.2 × 10 4 cells/well and incubated for 24h. Then they were treated with compound 1 or 2 (0-150 μM) for 24h. Cell viability was evaluated by adding MTT solution (5 mg/ml) to each well cultured for 4 h in a humidified incubator containing 5% CO 2 gas at 37°C. After the supernatant was discarded, both tested compounds were dissolved in 200 μl DMSO. The absorbance was measured by a Microplate Reader at 570 nm and the compounds' effects on tumor cells viability was calculated and expressed by IC 50 of each cell line (Fig. 3) . The results indicated that compound 1 had cytotoxic activity against SH-SY5Y and HepG2, and compound 2 showed weak cytotoxic effect against HepG2. Supplementary data: Spectral data including 1D, 2D and HRESIMS data of compounds 1 and 2. This information is available free of charge via the Internet, at DOI.
